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(54) METHOD FOR MANUFACTURING LAMINATED CERAMIC ELECTRONIC COMPONENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide laminated ceramic 
electronic components having no internal structural defect by 
forming its internal electrodes and ceramic layers, by using 
ordinary materials which contains no excessive component, so 
that the step sections that are formed due to the thicknesses 
of the internal electrodes and cause internal structure defects 
are dissolved. 

SOLUTION: A blank laminated chip body is obtained by 
laminating ceramic green sheets 10, each of which carries 
internal electrodes 1 1 on the surface and is manufactured by 
printing ceramic paste 12, which buries step sections A formed 
of the electrodes 1 1 on the surface by means of a screen plate 
S, having a printing surface from which the surface portion 
corresponding to the printing pattern of the electrodes 1 1 is 
removed upon each other, in a state where the electrodes 1 1 
and sheets 10 are laminated alternately upon another in plural 
numbers. 
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* NOTICES * 

• 1 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] Form a ceramic green sheet with a ceramic paste, and an internal electrode is printed to the sheet 
surface of a ceramic green sheet with a conductive paste. In the manufacture approach of laminating ceramic 
electronic parts including the process which is made to carry out two or more laminatings of the ceramic 
green sheet to an internal electrode by turns, and obtains a laminating chip element assembly By screen 
platemaking which has a printing side except a part for the surface part which ****s to the printing pattern 
of an internal electrode in the sheet surface of the ceramic green sheet which printed the internal electrode 
The manufacture approach of the laminating ceramic electronic parts characterized by printing the ceramic 
paste which buries the level difference section with an internal electrode in predetermined thickness, 
carrying out two or more laminatings of this ceramic green sheet to an internal electrode by turns, and 
obtaining a laminating chip element assembly. 

[Claim 2] The manufacture approach of the laminating ceramic electronic parts according to claim 1 
characterized by printing about 50- 1 50% thickness of an internal electrode for a ceramic paste to the sheet 
surface of a ceramic green sheet by said screen platemaking. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the laminating ceramic 
electronic parts which use as the body of components the laminating chip element assembly which is made 
to carry out two or more laminatings of an internal electrode and the ceramic layer by turns, and forms them. 

[0002] 

[Description of the Prior Art] Generally, in order to manufacture laminating ceramic electronic parts, first, 
the ceramic green sheet which serves as a ceramic layer with the ceramic paste containing ceramic powder, 
an organic binder, a plasticizer, a solvent, etc. is formed, and two or more internal electrodes are printed 
with screen printing with conductive pastes, such as Pd, Ag, and nickel, to the sheet surface of this ceramic 
green sheet. 

[0003] Next, two or more laminatings of the ceramic green sheet which printed the internal electrode are 
carried out to an internal electrode by turns, the laminating of the best and the ceramic green sheet used as 
the lowest protective layer is carried out if needed, and a laminating chip element assembly is obtained 
through the press of a ceramic sheet layered product, and the cutting process of a components unit. After 
carrying out the burnout of the organic binder etc. from the laminating chip element assembly and 
calcinating at 1000 degrees C - 1400 degrees C, forming external electrodes, such as Ag, Ag-Pd, and nickel, 
Cu, in the both ends of a laminating chip element assembly is performed. 

[0004] By the way, since the level difference section A by the thickness of an internal electrode 1 will arise 
and an ununiformity will be joined by the pressure at the time of sticking by pressure by the laminating of 
the ceramic green sheet 2 which formed the internal electrode 1 as drawing 2 showed, deformation, location 
gap, etc. of an electrode pattern arise and the fall of the laminating precision accompanying this etc. is 
caused. 

[0005] Since it is generate with a rose in the packing condition of the ceramic layer in parts for the central 
part W to which the laminating of the internal electrode 1 is carry out, and the both ends Dl and D2 in 
which the external electrodes 3 and 4 are form, and the adhesion condition of each ceramic green sheet in 
addition to it and the level difference section A arises among parts for the central part W and both ends Dl 
and D2, the structure defect by peeling, a crack, etc. arise inside at the time of baking occurs. 
[0006] In order to cancel generating of the level difference section, carrying out the laminating of the 
ceramic green sheet which the ceramic green sheet which does not form an internal electrode was made to 
intervene, and formed the internal electrode between the ceramic green sheets in which the internal electrode 
was formed conventionally is proposed (JP, 7-3 7750, A). 

[0007] However, now, in order to respond to a miniaturization and large capacity-ization in the case of a 
stacked type ceramic condenser, it is not desirable, considering the policy which makes thickness per layer 
of a dielectric layer thin, and makes [ many ] the number of laminatings. 

[0008] In addition, forming in the sheet surface of a ceramic green sheet the internal electrode which has 
water repellence with the conductive paste which mixed conductive metal powder and the varnish of silicon 
content, forming a ceramic green sheet on it with the drainage system ceramic paste which distributed 
ceramic powder to the drainage system medium, and forming the ceramic green sheet which is made to 
crawl a drainage system ceramic paste by the water repellence of an internal electrode, and buries the level 
difference section of an internal electrode is proposed (JP,9-1 15766,A). 

[0009] However, since ingredients, such as an internal electrode, and a varnish of the silicon content of 
those other than an ingredient required to form a ceramic layer, a drainage system medium, are then needed, 
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it is not desirable from the place from which cost quantity is caused. 

|X)010] Moreover, since an internal electrode is formed and hot printing of the ceramic paste of thermal-ink- 
transfer-printing nature is carried out on the same flat surface as this internal electrode by carrying out hot 
printing of the conductive ingredient of thermal-ink-transfer-printing nature to the sheet surface of a ceramic 
green sheet, forming the flat ceramic green sheet which has an internal electrode is also proposed (JP,1 1- 
238646,A). 

[001 1] However, pattern doubling which carries out hot printing of the ceramic green sheet according to the 
part in which the internal electrode is not formed by the hot printing method is difficult. For this reason, it is 
further easy to produce the level difference section of the thickness by the ceramic green sheet which buries 
the level difference section of an internal electrode lapping with an internal electrode. 
[0012] 

[Problem(s) to be Solved by the Invention] This invention can cancel easily the level difference section by 
the thickness of an internal electrode which usually forms a ceramic layer in an internal electrode list from 
the ingredient of a passage, and produces a internal structure defect which does not contain a part for an 
excessive presentation, and aims at offering the manufacture approach of laminating ceramic electronic parts 
that laminating ceramic electronic parts without a internal structure defect can be obtained. 
[0013] 

[Means for Solving the Problem] The ceramic paste which buries the level difference section with an 
internal electrode is printed in predetermined thickness by screen platemaking which has a printing side 
except a part for the surface part which ****s to the printing pattern of an internal electrode, and he carries 
out two or more laminatings of this ceramic green sheet to the sheet surface of the ceramic green sheet 
which printed the internal electrode an internal electrode and by turns, and is trying to obtain a laminating 
chip element assembly in the manufacture approach of the laminating ceramic electronic parts concerning 
claim 1 of this invention. 

[0014] The ceramic paste is made for the sheet surface of a ceramic green sheet to print about 50 - 150% 
thickness of an internal electrode in the manufacture approach of the laminating ceramic electronic parts 
concerning claim 2 of this invention by screen platemaking which has a printing side except a part for the 
surface part which ****s to the printing pattern of an internal electrode. 
[0015] 

[Embodiment of the Invention] If it explains hereafter based on the case where a stacked type ceramic 
condenser is manufactured as a gestalt of 1 operation of this invention, first, as drawing 1 a shows, dielectric 
materials will be pasted, and the dielectric green sheet 10 of one sheet will be formed by applying the 
dielectric paste to the film plane of the carrier film F which is a flexible base material with a doctor blade. 
[0016] Next, after drying the dielectric green sheet 10, internal electrodes 1 1 and 1 1 are formed in the sheet 
surface by screen-stencil or gravure with a conductive paste. In the formation condition of these internal 
electrodes 1 1 and 1 1 , the level difference section A by the thickness of internal electrodes 1 1 and 1 1 exists 
in the sheet surface of the dielectric green sheet 10. 

[0017] The dielectric paste 12 which buries the level difference section A with internal electrodes 1 1 and 1 1 
by the screen platemaking S which has a printing side except a part for the surface part which ****s to the 
printing pattern of internal electrodes 1 1 and 1 1 as drawing 1 b shows to the sheet surface of the dielectric 
green sheet 10 which carried out printing formation of the internal electrodes 1 1 and 1 1 is printed in 
predetermined thickness. This dielectric paste 12 should just carry out printing formation of the part for 
about 50 - 150% thickness of internal electrodes 1 1 and 11. 

[0018] The dielectric paste 12 can perform printing except a part for the surface part which ****s to the 
printing pattern of internal electrodes 1 1 and 1 1 with high precision by carrying out the image processing of 
the internal electrode, using the ingredient and this ingredient in which the dielectric green sheet 10 was 
formed. It is obtained as a dielectric green sheet 10 which does not cause the bad influence by carrying out 
two or more laminatings so that the level difference section A by the thickness of internal electrodes 1 1 and 
1 1 may mention later by this, as drawing 1 c shows. 

[0019] It usually passes along that dielectric green sheet 10, it carries out two or more laminatings so that it 
may become internal electrodes 1 1 and 1 1 and by turns, it carries out the laminating of the best and the 
dielectric green sheet used as the lowest protective layer if needed, and obtains a laminating chip element 
assembly through the press of a laminating dielectric sheet, and the cutting process of a components unit 
next. What is necessary is just to form external electrodes, such as Ag, Ag-Pd, and nickel, Cu, in the both 
ends of a laminating chip element assembly, after carrying out the burnout of the organic binder etc. from 
the laminating chip element assembly and calcinating at 1000 degrees C - 1400 degrees C. 
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[0020] Laminating formation can be carried out with high precision as a dielectric sheet layered product, 
without-producing deformation, location gap, etc. of an electrode pattern, in order not to add an uneven 
pressure, when sticking the laminating dielectric sheet by pressure. Moreover, it will be in the packing 
condition of a ceramic layer and the adhesion condition of each dielectric green sheet in a part for the central 
part to which the laminating of the internal electrode be carry out as a laminating chip element assembly, 
and the both ends in which an external electrode be prepare with a rose, and generating of the structure 
defect by peeling, a crack, etc. arise inside at the time of baking can be prevent. 

[0021] Thus, the stacked type ceramic condenser was manufactured according to the following conditions in 
order to inspect the effectiveness of the laminating ceramic electronic parts to manufacture. 
[0022] After a dielectric raw material calcinates powder, such as titanic-acid BARUUMU whose particle 
size is about 0.1-10 micrometers, chromic oxide, an oxidization yttrium, manganese carbonate, a barium 
carbonate, carbonic acid calcium, and oxidization silicon, It considers as BaTiO3100mol% and converts into 
Cr 203. 0.3-mol%, After having converted into MnO, having converted into 0.4-mol% and Si02, having 
mixed so that it might convert into Y203 four-mol% and might become 0.1-mol% of presentation, and 
mixing with a ball mill for 24 hours, it produced by carrying out desiccation processing. 
[0023] The dielectric paste was produced by carrying out the amount section of five, and a methylene 
chloride for 100 weight and acrylic resin, carrying out 6 weight sections combination of 25 weight sections 
and the mineral spirit for 40 weight sections and an acetone, and mixing the dielectric raw material by the 
pot for 24 hours using zirconia beads with a diameter of 10mm. In addition, the general thing as a conductor 
paste which forms an internal electrode was used. 

[0024] First, the internal electrode with a thickness of 5.0 micrometers was formed in the sheet surface of a 
dielectric green sheet with a thickness of 6.0 micrometers in order to inspect the relation between a internal 
structure defect and the fill rate of a dielectric paste, and it evaluated using 1 00 samples with a magnitude of 
2.0x1 .2mm which changed, screen-stenciled and carried out the 300-layer laminating of the fill rate of a 
dielectric paste. The result is as the next table 1 showing. 
[0025] 
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[0026] Even if the occurrences of an internal defect decreased sharply and it did not bury the level 
difference section 100% to the internal electrode with a thickness of 5.0 micrometers, when the level 
difference section was 2.5 micrometers or less when the filling factor put in another way 50% or more so 
that clearly from the table 1 , when burying at least 50% or more, it turned out that the occurrences of an 
internal defect can be lessened. Since the amount of [ which is produced in the level difference section 2.5 
micrometers or less ] opening distributes [ sticking by pressure ], this is because it does not result in 
generating of a internal structure defect. 

[0027] Moreover, the filling factor could also distribute the opening with the thickness of a dielectric paste 
which rises from the electrode surface of the newly [ 100 - 150%, i.e., climax, ] within 2.5 micrometers 
produced internal electrode, and an internal electrode by sticking by pressure, and it turned out that it does 
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not result in generating of a internal structure defect. 

[0028] However, since it exceeds 2.5 micrometers from an internal electrode while the bed depth of a 
dielectric layer becomes thick since a thin dielectric layer will be formed on the electrode surface of an 
internal electrode by sticking by pressure when the thickness of the dielectric paste which will bury the level 
difference section to an internal electrode with a thickness of 5 micrometers if a filling factor exceeds 1 50% 
exceeds 7.5 micrometers, and becoming an inclination unstable in capacity, and it rises highly, the opening 
becomes large too much, and a new internal structure defect is caused. 

[0029] Next, in order to verify the causal relation of the level difference section and the thickness of a 
dielectric green sheet, 2.7 micrometers in thickness of a dielectric green sheet, 3.2 micrometers, and 6.0 
micrometers were chosen on the basis of 2 micrometers in thickness of an internal electrode, 300 layers of 
laminating numbers and magnitude prepared the 2.0x1 .2mm sample at 0% of level difference sections of an 
internal electrode, 50%, and 100%, and the occurrences of an internal defect were inspected. The result is as 
the next table 2 showing. 
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[0031] If the level difference section is 50% or more the more even if a dielectric green sheet becomes [ the 
occurrences of an internal defect ] thin like a sample 10 and a sample 11 in ** the more the thickness of a 
dielectric green sheet becomes thin as the above-mentioned table 2, it turns out that generating of an internal 
defect can be controlled. Moreover, if a laminating is carried out using the 6.0-micrometer dielectric green 
sheet which has one 3 times the thickness of an internal electrode like a sample 12, since the ratio of the 
level difference section will become small as the whole laminating, generating of an internal defect can be 
controlled. 

[0032] Although it can also take into consideration defining the thickness of an internal electrode based on 
the thickness of a dielectric green sheet at the time of printing, considering this result, the more a dielectric 
green sheet becomes thin, printing an internal electrode thinly is connected with the lack of capacity, or poor 
electric conduction, and, the more it generates the new problem which cannot respond to the request of a 
high laminating, high capacity, and a miniaturization. 

[0033] Therefore, the thickness of an internal electrode needs to secure at least 2 micrometers, and the 
screen-stencil process which lays the level difference section underground with the dielectric paste of the 
same ingredient as a dielectric green sheet is needed. 

[0034] Furthermore, the stacked type ceramic condenser with a magnitude of 1.6x0. 8mm which carried out 
the 300-layer laminating of the dielectric green sheet with a thickness of 3.7 micrometers which printed the 
internal electrode in 1 .7-micrometer thickness in order to carry out relation ****** of the thickness of an 
internal electrode and an appearance, and was obtained was made into the sample, and ten appearances each 
were measured from the difference of the average heights height produced under an exterior about two 
points, 59% of level difference ****, and 0% of level difference sections. The result is as the next table 3 
showing. 
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[0036] As shown in Table 3, 36.5 micrometers of height of average heights can be made small by making 
the level difference section of an internal electrode shallow about 41%. Thus, since the level difference 
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section of an internal electrode is made small, an up-and-down swelling can also be controlled by the 

appearance of a stacked type ceramic condenser. 

[0037] 

[Effect of the Invention] If it depends on the manufacture approach of the laminating ceramic electronic 
parts built over this invention like the above, the level difference section by the thickness of an internal 
electrode which generates a internal structure defect even if it usually forms a ceramic layer in an internal 
electrode list from the ingredient of a passage in which a part for an excessive presentation is not included 
can be canceled easily, and laminating ceramic electronic parts without a internal structure defect can be 
manufactured. 

[Translation done.] 
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* NOTICES * 
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damages caused by the use of this translation. 
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DRAWINGS 



[Drawing 1 a] 
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[Drawing 1 b] 
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[Drawing 1 c] 
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[Drawing 2] 



[Translation done.] 
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